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Final Rejection 

The Status of Claims 

Claims 1-2, and 4-16 are pending. 
Claims 1-2, and 4-16 are rejected. 

Claim Objections 

Claim 16 is objected to because of the following informalities: 

In claim 16, the phrase "the acid additive " is recited. This expression is 

improper; it should be changed to "the acid catalyst " . Appropriate correction is 

required. 

Claim Rejections - 35 USC S 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying 
out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his Invention. 

The rejection of Claims 1-2, 4, 6-14, and 16 under 35 U.S.C. 112, first 
paragraph, has been withdrawn due to the modification made in the claims. 
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The rejection of Claims 1-16 under 35 U.S.C. 112, first paragraph, has been 
maintained because some claims are still unmodified according to the examiner's 
suggestion. 

Claim Rejections - 35 USC S 102 

Applicants' argument filed 1 1/28/2007 have been fully considered but are not 
persuasive. 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

The rejection of Claims 1, 7. 9.12. and 14 under 35 U.S.C. 102(a) as 
being anticipated clearly by Kwal< et al (WO 02/10147 A1) iias been ctianaed 
to the reiection of Claims 1-2. and 4-16 under 35 U.S.C. 103(a) as being 
unpatentable over Kwak et al (WO 02/10147 AD in view ofAslam et al (Kirk 
-Othermer Encyclopedia of Chemical Technology. 12/4/2000. p.477) 

The rejection of Claims 1, 7, 9,12, and 14 under 35 U.S.C. 102(a) as 
being anticipated clearly by Kwak et al (WO 02/10147 Al) has been changed to 

the rejection of Claims 1-2, and 4-16 under 35 U.S.C. 103(a) as being 
unpatentable over Kwak et al (WO 02/10147 Al) in view ofAslam et al (Kirk - 



Application/Control Number: 10/528,246 Page 4 

Art Unit: 1625 

Othermer Encyclopedia of Chemical Technology, 12/4/2000, p.477) due to the 
revised claims in the amendment. 

Claim Rejections - 35 USC S 103 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
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obvious at the time tlie invention was made to a person liaving ordinary sl^ill in tlie art to wliicli 
said subject matter pertains. Patentability sliall not be negatived by tlie manner in wliicli the 
invention was made. 



Claims 1-2, and 4-16 under 35 U.S.C. 103(a) as being unpatentable over 
Kwak et al (WO 02/10147 A1) in view of Aslam et al (Kirk -Othermer 
Encyclopedia of Chemical Technology, vol. 10, 12/4/2000, p.477). 



Kwak et al discloses the continuous process for producing optically pure 
(s)-beta-hydroxy-gamma-butyrolactone in the following abstract (see abstract 
page): 



(57) Abstract: I)fec3osBd isajffwessfw^epiodiKttonofofBicdlyp^ the hy~ 

Sidgm&ms of itiaWtssteti carNjJtylfc ssdsS iJsriv^was. A sotosojj eonJalBWg 1 to SO % by wcigiis of fi aubsilJuled cartoyltc acid 
derivative is fed at a WHSV of O.i to 10 h ', to a fised !*t»J resclor which is BHcd with s KaiBiyst md maintSTOtsd at a pssctfors 
(e»«3«m«ttt of SO 10 5S0 'C o»!fcr s Mogffit jparS^ jscsssw ijf IS to 5,500 psig. The casalys! is e&mposMl of a iMble mei&i as 
t j»t&tyticB}i>> Effective iiigredknt whkiv is irajf^Ggnaied in sti inficg^lc oxith; a Siiiiport. fvxikif mia tf :tte hydrogen co 
tJie sub$timte«J csrbexylk add rfcri%'aH«e ss mssm^ned st a raoJar miio of 5:1 io 10 i. Ilie process can frrodwe opiicaHj pms 
(S>beu-hyib«xy-gaiiatm-butpQiaii:tafi& «»iith idglser iHiriUes at kigberyialdii Uia» cati cosvemioftal EechTtiques. Jn addiibji lu teeitJS 
relativeSy simpk and esvkantnentally Mendly, tlte >s ecantitnleaiiy ^vsj^le as to appif to indastria) prndcste. 



Furthermore, the esterification reaction is carried out at 50 to 1 50° C in 
the presence of a catalyst such as a solid acid of a sulfonate-substituted strong 
acid resin (see page 7, lines 1-2). 
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Frepsration of Catalyst 

rssislting ruthenium^supported catalyst was sintered at 550 
'^C for 6 hours under ttm air atsiosphere in a muffle furnac©. 
Th« catalyst was found to have a ruthenium coat en t of 
3v0 % by weight as measured by fluorescent K~ray analysis. 

(see page 12, the first paragraph). 

Examples of suitable noble metal catalyst 

include ^i^ Pd, Pt^ Hh, Ir^ Eu, 0« and mixtiiras thereof 
with preference to Ru. The catalytically active ingredient 
may used ift a bare fom or in a corribi nation with a 
support. In the latter noble metal is 

iuipregoated on the support. Suitable as a support is an 
inorganic oxide selected from the group consisting of 
alumina^ silica^ silica-aiumina, airconia, titania, 
zeolite and laolecuiar sieves. Of them, silica is moat 
preferred. 

(see page 9, the first paragraph). 
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Continuous Preparation of Oimethyl CS)~Malate 

In an automatic high-pressure reactor mada of 
stainless steel 316 was filled 25 g of a solid acid 
catalyst. After being purged vfith nitrogen, the inslda of 
the reactor was heated from rooRj temperature to 84 "C and 
jaaintalned at a pressure of 100 psig* L-raalic acid was 
dissolved in 8 equivalents of methanol and the resulting 
solution, was fed at a WHSV of 4,0 h"^ into the reactor to 
produce the title confound at a yield of 90 %: Conversion 

9$ %. Selectivity §9 %. 
(see page 12, the second paragraph). 

The.efflueat from the reactor was distilled in vacuum 
to separate at a feparatioo. yield of 90 % dimethyl {S) ™ 
isalate which was 99,8 % in purity and 99, B % in optical 
purity. The preparation could foe effected in a batch type. 
In this cas^, th« reaetion period of time was set to be 2 
to 4 hours, 
(see page 12, the first paragraph). 
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Contiriiioys Preparation of |S| -Ssta-HydroKy-GaiiMa- 
Butyrolacton© 
In an automtic, stainless-steal 31$^ high pressure 
reactor {inner diameter 2.52 cm x length 60 cm) was filled 
SO g of the catalyst prepared in Example 1. The catalyst 
was con'verted to a reduced stat© by raising the 
temperature at a rate of 1 *C per min to 350 and 
loaintai ned at this taitiporatiire for 6 hours in a hydrogen 
atmosphere- After being cooi<ad, the inside of the reactor 
was: purged with nitrogen gas. While the inside of the 
reactor was heated at a rate of 1 *C per lain to 145 *C froiti 
roora temperature, hydrogen was fed at a rate of 100 seem. 
The hydrogen was added at an aisiount twice as much as 

necessary for the reaction. The dimethyl (Sj-malate 
prepared ±n Exausjple 2 was dissolved in water to gi^e a 30 
wtl solution. This dimethyl (S)-malat© solution was fed 
under the conditions shown in fable 1, below. Reaction 
products were taken every 9 hours and analysed by gas 

chromatQgrs.phy using a flame ionization detector 
(see page 13, the second paragraph). 



SKample , Conversion. Selectivity 

Ho. Solwnt (%) forCSH EBB* {%) 
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9 


30% HjO 


92,0 


85.5 


10 


20% H2O 




72.0 


11 


10% HjO 


95*0 


78.0 


12 


10% i-PrOH 


72*5 


54.2 



* (S) -beta-hydroKy--y-bytyrolactone 
(see page 15, the table 2). 



However, the instant invention differs from the prior art in that the 
inorganic acid catalyst is unspecified in the esterification reaction process; its 
mount is also unspecified in the process. 

Aslam et al discloses the use of the various catalysts in the esterification 
process as shown below (see page 477, from the middle to the last paragraph) : 

Catalysts. Ih '.hnu ni *hi i!HpHi * t h-t fo r h nhcatior 
reaction is dt-f-^rdf nt op -tvti J J.ictot'- ii-i-)t>( SLc n i*.' Lommoi k^t^lv-t" 

acidss ^uch bOTm trfeortdi?, tm ai^d zinc Killift, uhmiinun^ htiitdth, ai^d 
» I'iiain— titiU^&k*^ have l>etn intd Cat}<>n-t*xch?irsac re-^n^ sj-sd yoobk*?* no 

in L Dor.^tt f ^ u tit K t..tu ^uihirir . titl <JxJ li^drt *. hk n .^ndLv'^t ^-1 
t^lh \x mst^d .•'^ ( ^kiiLr.ilK u u K -t- Mtv'.i^n fom 'idr i1k>l cMoi }d< - 
or df-Hdi-^ *^ n i-^oiran .it^r urBoKn^tn *i 1 ih u ^tu i ^ w -ix \ i\t S^il- 
forsiii. Kt.5d'^ -lub i-^htr^ i-^+vvdi lu ivi ili i * tlii i u . id i r jrt * Hk -5.il- 

u v+\it t- Pbo-i hi rit Lid i- ^^-^"t^■lnvL>^ i.n.nli >od -tat kfcid** tts iMthtT tvlowrcaf* 
nM.'s Sol\i*->k 01 i-K-^ix^tttd mrt.d ~^,dts mniimi"o ^dt> i-OiiH'tiirmM hrnt 't-^trtlly 
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t-~di^Mn* d r ] t^rvtiitu M t^Hd- S < I [»t i f i * o - 

oul I ^< t it H ivs;J ^tihd dv-S k> « sit j i. t'^l'^i 1 

$;u a 1 H c < rsilv . tidic ^iilfo ^Ud itsu-^^, (x n nu^t>d oJ ecu»olj -ot^oi ^jtc k 
■fetbvlvi -ly IH /mi. ,h Ad vivy}tym?i c arc vf^d mo«t wi^lcly, WUh tbt Btiniiod 
im| ra\c A (if If ■* fh^ nf^,t x-^, x leb a^thc n ^irop>Pf ii-^^^ulfofsattdrr-^is-., 
t-^lo itn_atK) J. 1 boLtiiE* t no f 1 * tit f ( J t dt <• roa^^ ft u** tjt thi^ c d fi t- 

+ i m1 t x( (i 1 < -^L . ir.t < f 1 y^-* tlw*l ^t(^i d « tj%<»fi K 

L 1 i( 'tvtU \VkS\ dcperde i tm tbo water t?t nttrit of tfet r*->iT{ ..^ d iht rfi*t 
i *t tipirtrs c 1-^ tho >-urfaco actii n « f th*^ ihc lin'^d ficd . rd .\d>-<> Vd 

Regarding the annount of the inorganic acid used in the process, the 
limitation of a process with respect to ranges of pH, time , concentration does 
not impart patentability to a process when such values are those which would 
be determined by one of ordinary skill in the art in achieving optimum operation 
of the process. The concentration of the inorganic acid is well understood by 
those of ordinary skill in the art to be a result-effective variable, especially when 
attempting to control selectivity of the process. 



Kwak et al expressly discloses the continuous process for producing 
optically pure (s)-beta-hydroxy-gamma-butyrolactone by using the esterification 
step in the presence of the solid acid; furthermore, Aslam et al does point out 
that there is an equivalence between the sulfuric acid or hydrochloric acid and 
the solid acid catalyst in the esterification process. Therefore, it would have been 
obvious to the skilled artisan in the art to be motivated to incorporate the Aslam 
et al sulfuric acid catalyst into the Kwak et al process as an alternative to the 
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solid acid catalyst. This is because the skilled artisan in the art would expect 
such a manipulation to be successful and feasible as guidance shown in the 
prior art. 

Applicants' Argument 
Applicants argue the following issues: 

a. Since claim 1 has been amended to include the limitation of claim 3 so 
that the claims are not anticipated by the Kwak et al prior art. 

Applicants' arguments have been noted, but the arguments are not persuasive. 

First, regarding the applicants' argument , the Examiner has noted 
applicants' arguments. However, there are still some issues present in the 
claimed invention. Thus, the new 103 rejection based on the new prior art was 
applied as shown in the above. Therefore, applicants' argument is not 
persuasive. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection 
presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. 
See MPEP § 706.07(a). Applicant is reminded of the extension of time policy as 
set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to tin is final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 



Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Taylor Victor Oh whose 
telephone number is 571-272-0689. The examiner can normally be reached on 
8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Janet Andres can be reached on 571-272-0867. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

Taylor Victor Oh, MSD,LAC 
Primary Examiner 
Art Unit: 1625 

/Taylor Victor Oh/ 

Primary Examiner, Art Unit 1625 
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